Children (HBSC) study, it is based on a school-based self-completed questionnaire; 3476 students were randomly selected from 139 randomly chosen Portuguese schools using as an unit the class, 53.8% were girls; 45.9% attended the 8th grade and 54.1% the 10th grade; the mean age was 14.9 years. The measured variables were: 1) gender and age; 2) sociodemographics; 3) sleep duration during the week and during weekends and computed SD; 4) screen time (computer use during the week and during the week end (PC use);
Introduction
Adolescents sleep shows marked variation in duration and variability [1] and persistent circadian misalignments [2] . Two types of behaviours have major impact upon sleep: those that reduce sleep duration (the Sleep stealers: high tech media and gadgets) and those associated with health and survival risks (the Health risk behaviours) [3] . The Sleep stealers, i.e., gadgets or behaviours that reduce sleep duration, include TV, mobile phones and derivatives, computers and internet facilities, play stations, games, etc. Multiscreen viewing is a current practice [4] . In the EU Health Behaviours in Schoolaged Children (HBSC) study, 62% of the girls and 64% of the boys watch television two or more hours on week days [5] . Screen time, is an overweight [6] and diabetes risk factor [7] , with high levels of emotional eating [8] and unhealthy food preferences [9] [10] [11] [12] [13] . Lower economic status [14] [15] [16] , lower parental regulation and increased parental TV viewing are associated with increased screen times [17] . Risk behaviours are important threats during adolescence due to possible lifetime negative consequences. Their prevalence is high in the USA: the percentage of those who ever smoke, drunk, use marijuana and cocaine was respectively 44.7, 70.6, 39.9 and 18.2% in a national survey; the percentages of those carrying weapons to school (5.4%), involved in fights (12.0%), being bullied (18.2%) or having had sexual intercourse (47.4%) are impressive [18] . In Europe, smoking is decreasing, but alcohol consumption is high (31% of the girls and 36% of the boys have been drunk at least twice); 15% of the girls and 20% of the boys have ever used cannabis [5] . Alcohol consumption among Thai adolescents affects 14.8% (21.2% males and 9.3% females) [19] .
In the USA 47.4% of the teens had already sexual intercourse, and some with violence (9.4%) or forced sexual intercourse (8%) [20] . Lower self-control or neurobehavioral disinhibition are possible substrates for sexual and other risk behaviours [21, 22] , as well as exposure to traumatic life events [23] , lower social/familiar protection [24] [25] [26] [27] [28] , and alcohol [29] and drug consumption [30] .
Violent behaviours have been associated with sleep disturbances, the observation of violence, use of alcohol, internalised anger [31] , or with violent TV contents [32] . Many of these behaviours influence sleep and sleep duration, namely screen time [15, 33, 34] and risk taking behaviours [3, 31, 35] . Playing violent games had significant impact upon sleep [36, 37] .
Short sleep duration and irregular schedules were significantly associated with all risky behaviours, and long sleep duration was significantly associated with all risky behaviours except for suicidality [35] , school violent behaviours [38] , bullying [39] ; association between vexingness and aggression or antisocial behaviour was found [40] .
This study aims the bidirectional influences between sleep deprivation, sleep stealers and risk behaviours in adolescents, while evaluating their predictive values.
Methods

Participants
This survey is a component of the Health Behaviours in School-Aged Children (HBSC) study [5, 41] . 
Instrument
The questionnaire inquired about: 1) gender and age; 2) S l e e p S c i e n c e 9 ( 2 0 1 6 ) 7 -1 3
2.3.
Data analysis
The data were further transformed in dichotomic variables considering only: high frequency versus low/absent prevalence of a specific behaviour. The corresponding cut-offs are defined subsequently: High frequency of screen time (either PC or TV) was 3 h or more both during the week and weekends [16] . Sleep deprivation was set as the difference in sleep duration equal/higher than 3 h between weekdays and weekends [42] . Statistics with SPSS21 included descriptive analysis, Pearson chi-square for comparison between SD (Sleep deprived) and NoSD (Not sleep deprived). Binary logistic regression of all the variables with significant differences between SD/ NoSD, used as dependent variable successively while the remaining were included in the logistic model. For all regression analysis the cut p value was set at 0.05; in all cases the beginning block defined the variables included in the equation model and computed the Wald statistics and the corresponding significance level. At block 1 with method "enter" the model likelihood was computed by the R 2 Cox and Snell and Nagelkerke coefficients; the goodness of the fit was evaluated by the Hosmer and Lemeshow test and the variables with predictive effect upon each dependent variable were computed; the accuracy of the model and the number of required iterations were taken into consideration.
Results
The mean sleep duration is 7.52 h in weekdays, (min¼ 5; max¼ 10 h) and 8.78 h in weekends; the mean difference weekends/week is 1.25 h71.59 (min¼5, max¼5 h). SD occurred in 18.9% of the students with no significant gender differences ( χ 2 ¼ .343; p ¼.558); it was however more prevalent in the 10th grade (24. 1%, versus12.7% in the 8th grade; χ 2 ¼ 67.323, po.001).
TV viewing during the week and the weekends was frequent (65.6% viewed TV 3 h or more during week days and 75.6% during weekends), but with no differences in SD ( χ 2 ¼9.048; p¼ .338 and χ 2 ¼ 12.77; p ¼.12; respectively) (see Table 1 ). The prevalence of risk behaviours (see Table 2 ) is worrying for chronic use of alcoholic beverages in the previous 30 days (13.5%), getting drunk (17.0%), and use of soft drugs (11.4%). 
Logistic regression results are shown in Tables 3 and 4 . S l e e p S c i e n c e 9 ( 2 0 1 6 ) 7 -1 3 The most relevant OR were between mail use search engines and social networks; between tobacco, alcohol, drugs and sex; SD and weapons use had mutual relevant odds.
Conclusions and discussion
Results discussion must be started by methodological issues. The weaknesses and limitations of the study relate to the use of self-reported sleep duration during week and weekends with no information concerning sleep schedules, nor information about parental monitoring and opinion, nor a proper definition of sleep deprivation with a measure of daytime consequences. Another limitation is the cross sectional nature of the study that does not allow a fully assumption of causality, and finally and the fact that because of using data from a broad previous study with a very specific design and methods, data collection was limited by data availability and used merely post hoc. However there are strong points that relate to the fact that it was a national study, integrated in a multinational WHO research project. Data were well stratified, randomized and representative, and the school response rate was very high, and this study was, at the authors' knowledge, the first ever carried out in Portugal, furthermore results will allow not only to raise a few recommendations to public policies, related to the importance of sleep quality and quantity for adolescents health and well-being, but also may raise a few recommendations to the national study, in order to fully understand sleep features, determinants and consequences, for the next HBSC wave.
The main results are: SD was present in 18.9% of the students with no gender differences but SD increased with age; SD/NoSD differences were not significant for TV viewing, but highly significant for computer and internet use (email, search engines, social networks and multimedia). Risk behaviours were relatively common, mostly in what concerned alcohol and drug consumption, hetero-aggressive and sexual behaviours; all these behaviours were significantly more S l e e p S c i e n c e 9 ( 2 0 1 6 ) 7 -1 3 prevalent in sleep deprived adolescents, but only grade and tobacco, PCuse weekdays, soft drugs and carrying weapons to school contributed significantly to a model of sleep deprivation. SD was a predictor of PCuse weekdays, tobacco and drugs. In spite of the fact that from the used model clusters of interrelated predictors showed mainly three groups: high tech use, substance use, sex and violence emerged, tobacco use was by itself a predictor of most risk behaviours.
The comparison with the HBSC study shows that Portuguese adolescents use TV and screen time too many hours per day, being situated in a 17th place among HBSC countries, and within the HBSC average value, at the age of 15 [5] . When compared with the USA data [20] TV for more than 3 h/day was more prevalent in Portugal (56.2% versus 33.3%), while computer use was quite similar in both countries (31.6% versus 31.1%, respectively).
Data do not show significant increase of SD with TV viewing and computer use, but demonstrate highly significant results for mobile phones, computer use on week days, use of search engines, participations in social networks and use of multimedia contents.
In the HBSC study, [5] smoking at least once a week had an average prevalence of 18%; in Portugal it was around 10%, but significantly higher in SD adolescents. In the USA-CDC report [20] smoking is more prevalent (44.7%).
Alcohol consumption increases with age and drunkenness episodes are becoming frequent among European youngsters [5] ; having had 2 or more episodes has a prevalence of 32% (29% for girls and 34% for boys). Usually it occurs mostly in boys, but girl prevalence is increasing and it is already higher in some countries. In the USA drunkenness prevalence is very low, around 14%, in Portugal around 21% and in Canada around 34%.
Cannabis use varies tremendously among countries; the perceived availability of Cannabis increases the rate of use [5] .
In the present study, all the substance use behaviours were higher in SD adolescents. A USA study proved the bidirectional associations between sleep and substance use, namely: cigarette use and weekend sleep and marijuana use and total sleep; alcohol use could predict shorter weekend oversleep while marijuana use predicted increased weekend sleep and weekend oversleep [43] .
Fights tend to decrease with age, for boys in all countries and for girls in most countries [5] ; at the age of 15 the prevalence is 10%; it was lower in Portugal by 2% of the girls and 9% of the boys. Unexpectedly, carrying a weapon to school and being involved in fights had exactly the same percentages as those found in the USA by the CDC 2010 [20] ; the correlation of fights and carrying a weapon and sleep deprivation was also observed, with increased odds for boys [38] .
The prevalence of earlier sexual activity, intercourse (before 15 years), varies across countries; the average prevalence was 26% (23 for girls and 29% for boys); but the gender gap might vary; in Portugal it was 18/27% close to the average values. In our data early sexual relations were more prevalent in SD adolescents. Logistic regression analysis aiming to find predictors of SD only explains very low percentages of the variance; the same holds for SD as a predictor of risk behaviours; variance (R 2 ) coefficients only explained significant amounts of the variance in multimedia use, search engines, social networks and tobacco, but the goodness of the fit was never present.
Whenever taking these data as an all, it becomes clear that behaviours have complex relations with sleep deprivation, with multidirectional interactions, both between sleep deprivation and risk behaviours and between sleep deprivation and the sleep stealers use, and among behaviours themselves. The approach needed for a more comprehensive understanding of the role of sleep in stabilizing and improving deleterious behaviours in youngsters worldwide requires robust measures and complex statistical models. The obtained data are relevant but preliminary, and much work is still required in order to improve worldwide health and global quality of life in adolescents, because and ultimate consequence of fully understand sleep deprivation determinants and consequences is to be able to influence public policies in this area and provide educational and health professionals and policy makers with evidence based guidelines that may help to decrease sleep deprivation and thus contribute to adolescents health and wellbeing promotion.
